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Introduction
One of the important functions of the saliva, which 
is one factor that affects the mouth’s health, is that 
it controls the reproduction of microorganisms in 
the oral flora, thus playing an important role in pre-
venting caries.1 It was reported that among micro-
organisms believed to lead to the occurrence of 
caries within the oral flora, Streptococcus mutans and 
lactobacilli play major roles in this process.2 Although 
there has been a decrease in caries prevalence in 
many developed countries within the past three dec-
ades, the record of the rapid rise in caries preva-
lence in less developed countries and in populations 
with low socioeconomic status has made it neces-
sary to determine the levels of these microorganisms 
by analyzing saliva samples of subjects with a high 
prevalence of caries.
Background/purpose: The objective of this study was to examine the association 
between the DMFS (the mean of decayed, missing, and filled permanent surfaces) 
index and levels of salivary Streptococcus mutans and lactobacilli of subjects living 
in Erzurum, Turkey.
Materials and methods: The study was carried out on 133 subjects (62 females and 
71 males) aged 20−50 years. To determine the DMFS values of subjects, oral exami-
nations were done and S. mutans and lactobacilli levels were determined using a 
CRT bacteria kit (Ivoclar Vivadent AG, Schaan, Liechtenstein).
Results: The prevalence of females with a level of S. mutans of ≥ 105 colony-forming 
units (CFU)/mL was 69%, while that of males was 65%. However, the prevalence of 
females with a level of lactobacilli of ≥ 105 CFU/mL was 95%, while that in males 
was 90%. It was determined that the levels of S. mutans and lactobacilli were not 
dependent on sex (P > 0.05). The average DMFS values of subjects whose S. mutans 
and lactobacillus levels were ≥ 105 CFU/mL were 19.58 ± 18.21 and 19.68 ± 17.30, 
respectively. Also, the average DMFS values of subjects whose S. mutans and lacto-
bacillus levels were < 105 CFU/mL were 18.02 ± 14.18 and 11.50 ± 9.30, respectively. 
No statistically significant differences between the DMFS mean values and S. mutans 
or lactobacillus levels were found (P > 0.05).
Conclusion: The present study showed that high S. mutans and lactobacillus levels 
in the saliva did not by themselves influence the DMFS index.
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In studies carried out in different countries to ex-
amine the association of caries levels with S. mutans 
and lactobacillus levels in the saliva and plaque, 
somewhat different information was reported on the 
levels of these microorganisms in subjects and on 
whether those levels were associated with caries 
prevalence.3−6 It is thought that the difference in 
the results and data may be attributable to diet, 
hygiene, and development levels of these differ-
ent countries and societies.7,8
The objective of this study was to determine 
S. mutans and lactobacillus levels of 20- to 50-year-
old subjects living in Erzurum, Turkey, and to assess 
whether there is an association between the DMFS 
(the mean of decayed, missing, and filled perma-
nent surfaces) index and levels of salivary S. mutans 
and lactobacilli.
Materials and methods
The study was carried out on 133 subjects (62 fe-
males and 71 males) aged 20−50 years, who at-
tended the Department of Restorative Dentistry, 
Department of Oral Diagnosis and Oral Radiology, 
Faculty of Dentistry, Atatürk University in Erzurum, 
eastern Turkey; the city has a population of 400,000 
and is at an elevation of 1900 m. We carefully chose 
subjects to ensure that none suffered from any 
systemic diseases and that they had used no anti-
biotics or any other medication in the previous 4 
weeks. Written consent was obtained from patients 
included in the study after we had explained the 
trial to them, and approval was received from the 
ethics committee of the Atatürk University. Oral 
examinations on subjects were performed by a spe-
cialist dentist in a shaded area, using mouth mirrors 
and probes in natural daylight. All tooth surfaces 
were examined, and their DMFS values were then 
calculated in accordance with the data obtained.
Subjects were asked to brush their teeth and to 
take no food, either solid or liquid, for 2 hours before 
we took a sample from them. In order to minimize 
the influence of circadian cycles on the salivary se-
cretion and composition, all procedures were car-
ried out in the same order and at a fixed time of day, 
i.e., at 10:00−12:00. For the microbiologic analyses, 
CRT bacteria test (Ivoclar Vivadent AG, Schaan, 
Liechtenstein) was used. For this process, salivation 
of a patient was stimulated by chewing a paraffin 
pellet, and saliva specimens were collected in the 
proper vials containing specially prepared agar. Then, 
the agar surfaces were thoroughly wet with saliva 
using a pipette. The name of the patient and date 
were written on the vials. Test vials were placed in 
an incubator and incubated at 37ºC for 48 hours. 
After removal of the vials from the incubator, the 
density of the S. mutans and lactobacillus colonies 
were compared with the corresponding evaluation 
pictures in the enclosed model chart. The data ob-
tained were classified as < 105 colony-forming units 
(CFU)/mL versus ≥ 105 CFU/mL, in accordance with 
the scale recommended by the manufacturer.9
The data obtained were evaluated using two-
sample t test and Pearson χ2 test.
Results
The distribution of levels of S. mutans and lacto-
bacilli in the subjects’ saliva and their statistical 
comparisons are given in Table 1.
As seen in Table 1, the number of females with 
an S. mutans level of < 105 CFU/mL was found to be 
19 (31%), while that of the males was 25 (35%). How-
ever, the number of the females with an S. mutans 
level of ≥ 105 CFU/mL was 43 (69%), while that of 
males was 46 (65%).
On the other hand, the number of the females 
with a lactobacillus level of < 105 CFU/mL was three 
(5%), while that of males was seven (10%). However, 
the number of the females with a lactobacillus level 
of ≥ 105 CFU/mL was 59 (95%), while that of males 
was 64 (90%).
Despite these findings, there was no statistically 
significant correlation between sex and levels of 
Table 1. Distribution of Streptococcus mutans and lactobacillus levels in the subjects’ saliva according to sex and 
their statistical comparisons*
 Female (n = 62) Male (n = 71) χ2 P
S. mutans
 < 105 CFU/mL 19 (31) 25 (35) 0.3 0.58
 ≥ 105 CFU/mL 43 (69) 46 (65)
Lactobacilli
 < 105 CFU/mL 3 (5) 7 (10) 1.2 0.27
 ≥ 105 CFU/mL 59 (95) 64 (90)
*Data are presented as n (%). CFU = colony-forming units.
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S. mutans (χ2 = 0.3, P = 0.58) or lactobacilli (χ2 = 1.2, 
P = 0.27).
Distributions of S. mutans and lactobacillus levels 
in subjects’ saliva according to their DMFS values 
and the statistical comparisons are given in Table 2.
The difference between DMFS values of subjects 
whose S. mutans level in saliva was < 105 CFU/mL 
(n = 44) and subjects whose S. mutans level was 
≥ 105  CFU/mL (n = 89) was found to be statistically 
insignificant (t = 0.50, P = 0.62).
The difference between the DMFS values of sub-
jects whose lactobacillus level in saliva was < 105 
CFU/mL (n = 10) and subjects whose lactobacillus 
level was ≥ 105 CFU/mL (n = 123) was also found to 
be statistically insignificant (t = 1.48, P = 0.14).
Discussion
In our study, the CRT bacteria test was used to de-
termine the S. mutans and lactobacillus levels of 
subjects. This test is advantageous over traditional 
test methods in that it can commonly be used in rou-
tine clinical studies as it is practical and reliable.10,11
Birkhed et al.12 also recommended the use of this 
kit on the grounds that the results obtained from the 
material can be stored in a cooler for a long time, 
which provides a chance to make a comparison be-
tween present results and samples taken from the 
same person at a later time; it is also practical, 
and easily and comfortably used in dental clinics.
In comparative studies done using the CRT bac-
teria test and conventional colony count method 
to determine the reliability of the strip mutans 
test, a high correlation was reported between the 
results of both methods.12,13
It was reported that the number of S. mutans 
colonies determined by the strip mutans method 
was not influenced by toothbrushing or smoking, 
but the result significantly changed after the in-
take of food.14 Therefore, subjects in this study 
were asked not to eat or drink anything for 2 hours 
before we took samples from them.
Somewhat different results were obtained in stud-
ies done to determine the level of S. mutans. Beighton 
et al.4 isolated S. mutans in 90% of 15- to 18-year-old 
subjects, while Lundgren et al.5,6 determined 98−
100% S. mutans and lactobacilli in subjects in a study 
on 88- to 92-year-old subjects. Again, Parvinen and 
Larmas15 isolated 91% lactobacilli in a study they 
performed on subjects older than 30 years.
In our study, an S. mutans level of < 105 CFU/mL 
was found in 33.1% of subjects and of ≥ 105 CFU/mL 
in 66.9%. On the other hand, a lactobacillus level 
of < 105 CFU/mL was found in 7.5% of subjects and 
of ≥ 105 CFU/mL in 92.5%.
Several studies were conducted to determine 
whether there is an association between sex and 
S. mutans or lactobacillus levels.15,16 Parvinen and 
Larmas15 did not find a statistically significant dif-
ference between lactobacillus levels of males and 
females in a study they did on 603 female and 502 
male subjects who were older than 30 years. 
Pienihäkkinen et al.16 also arrived at the conclu-
sion that lactobacillus levels did not vary with sex. 
In the study we carried out, we also found out that 
S. mutans and lactobacillus levels did not signifi-
cantly vary with sex.
In studies in which the association between the 
caries indices and S. mutans and lactobacillus levels 
were examined, however, some researchers4,17−23 
determined a correlation between these microor-
ganisms and caries indices while some others failed 
to determine such a correlation.8,24−26
In a study on 349 subjects at 14 to 16 years of age, 
Gábris et al.18 compared S. mutans and lactobacillus 
levels with the DMF and DMFS indices and found a 
strong correlation between them.
Beighton et al.4 determined the S. mutans and 
lactobacillus levels in saliva samples of 149 Kenyan 
young people and found a strong correlation between 
the caries rates and S. mutans levels. When including 
Table 2. Distribution of the DMFS mean values of the subjects (n = 133) according to the Streptococcus mutans and 
lactobacillus levels and their statistical comparisons
 DMFS
 n (%) Mean ± SD 
t P
S. mutans
 < 105 CFU/mL 44 (33.1) 18.02 ± 14.18 0.50 0.62
 ≥ 105 CFU/mL 89 (66.9) 19.58 ± 18.21
Lactobacilli
 < 105 CFU/mL 10 (7.5) 11.50 ± 9.30 1.48 0.14
 ≥ 105 CFU/mL 123 (92.5) 19.68 ± 17.30
CFU = colony-forming units.
DMFS index and levels of S. mutans and lactobacilli 73
enamel lesions in the study, a strong association 
between caries and lactobacillus levels was also ob-
served. If enamel lesions were not included, no 
association was observed between the caries dis-
tribution and mild or low lactobacillus levels.
In a study of 3- to 6-year-old Turkish children 
living in the Netherlands, Alpgöz et al.24 failed to 
determine a statistically significant correlation of 
DMFT values with S. mutans and lactobacillus lev-
els. They reported that the frequency of taking 
carbohydrates and an inadequate brushing habit 
led to increases in the numbers of S. mutans in the 
plaque and saliva and, accordingly, there might be 
a different frequency of isolation among people of 
different nations.
In a study on 39 Sri Lankan children, Dasanayake 
and Caufield8 failed to determine a statistically sig-
nificant correlation between caries and S. mutans 
levels. They determined that there was a strong as-
sociation between a high prevalence of caries and 
an excessive intake of honey and sugar. They also 
stated that a lack of professional and personal oral 
care in this society and improper dietary intake 
might be associated with the high level of caries.
Also, Sánchez-Pérez et al.26 evaluated the rela-
tionship between caries increment at 4 years and 
several caries risk markers in 6-year-old Mexican 
children and reported that lactobacillus and 
S. mutans counts did not significantly contribute 
to the prediction of caries lesions.
In our study, as well, no correlation was ob-
served between DMFS values and S. mutans or 
lactobacillus levels. Although mean DMFS values in 
subjects with bacterial levels in their saliva of ≥ 105 
were found to be numerically greater than those of 
subjects with saliva bacteria levels of < 105, such a 
difference does not explain if the number of bac-
teria is effective in decay formation. Many factors 
can be responsible for an increase in tooth decay, 
such as a low educational level of the local people 
living in the study area, bad economic conditions, 
a lack of health services, dietary habits rich in car-
bohydrates (especially drinking tea with lumps of 
sugar), and insufficient toothbrushing habits. The 
data we gathered are supportive of the findings of 
Dasanayake and Caufield,8 Alpgöz et al.,24 and 
Sánchez-Pérez et al.26
The fact that the people in Erzurum, where the 
tests were carried out, have a common habit of drink-
ing tea with sugar and that they drink tea by keeping 
the piece of sugar within the mouth (kitlama) cause 
the sugar concentration in the subjects’ mouths to be 
high.27 Also, a very low level of toothbrushing habits 
in the city accounts for the high levels of S. mutans 
and lactobacilli.28
Beighton et al.7 reported that the level of mi-
croorganisms in the saliva would be substantially 
heightened by inadequate oral hygiene, and these 
findings account for the fact that levels of S. mu-
tans and lactobacilli were high in saliva samples of 
subjects who have a low level of caries and who 
live in non-industrialized countries.
As a result, our study supports the views and 
thoughts that S. mutans and lactobacillus levels 
are not the sole influences on the pathogenesis of 
caries, and studies examining the association be-
tween these microorganisms and caries have to be 
done on a larger population in such a way as to cover 
more of the factors believed to lead to caries.
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